A role for NMDA receptors in posthypoxic frequency decline in the rat.
Posthypoxic frequency decline (PHFD) refers to the undershoot in respiratory frequency that follows brief hypoxic exposures. Lateral pontine neurons are required for PHFD. The neurotransmitters involved in the circuit that activate and/or are released by these pontine neurons regulating PHFD are unknown. We hypothesized that N-methyl-D-aspartate (NMDA) receptors are required for PHFD, because of the similarity in respiratory pattern after blocking lateral pontine activity or NMDA receptors. Furthermore, we hypothesized that the location of these NMDA receptors could be visualized by optimizing binding affinity with spermidine. In vagotomized, anesthetized rats (n = 16), cardiorespiratory responses to hypoxia (8% O2, 30-90 s) were recorded before and after dizocilpine (10 microg-1 mg/kg iv), and NMDA receptors were mapped with [3H]dizocilpine (n = 6). Dizocilpine elicited a dose-related effect on PHFD, blocking PHFD at high doses. Resting arterial blood pressure and breathing frequency decreased with high doses of dizocilpine, but the respiratory response to hypoxia remained intact. Our novel anatomical data indicate that NMDA receptors were widespread but distributed differentially in the brain stem. We conclude that NMDA receptors are located in pontine and medullary respiratory-related regions and that PHFD requires NMDA-receptor activation.